Introduction
The management of patients exhibiting clefts of the lip and palate demands a multidisciplinary approach involving many specialists cooperating towards a universal goal, that being the optimal physical, psychological and social outcome for the patient. These services are provided in various centres where different treatment regimes are followed. In order to increase the information needed to improve the outcome of the treatment regimes delivered in such centres, several retrospective inter-centre studies have been undertaken (Ross, 1987; Brattstr6m et al., 1991; M61sted et al., 1991; Asher-McDade et al., 1992) . From these studies, it was concluded that one of the factors that appeared to be of major significance for the final result was whether a bone grafting operation has been performed and, also, the timing of its performance (Friede and Johanson, 1974; Brattstr6m and McWilliam, 1989) . However, all samples studied in the above investigations were receiving a centralized team service, and no sample representing a randomized, noncentralized treatment approach was included in these studies. In the Stockholm area, there was a consistent early bone grafting procedure (Nordin, 1957; Nordin et al., 1983) , performed for all cleft lip and palate (CLP) children born before 1984. This procedure has been discontinued since then, and has been replaced by a regime prescribing the bone grafting M. N. SPYROPOULOS AND S. LINDER-ARONSON operation after the age of 10 years. Patients originating from the Stockholm Centre could be clearly classified into two separate entities, with the year of birth being used asa solid criterion. On the other hand, after the recent establishment of a Cleft Lip and Palate Clinic in the Department of Orthodontics of the University of Athens, it was possible to collect a sample of patients who had not received any centralized services, had never undergone any bone grafting operation, but who were treated in a randomized approach by individual specialists. The airas of the present study were as follows: (a) To evaluate facial profile and other findings in a group of patients receiving centralized services from the day of birth, as compared with a group of patients who received non-centralized services. In the non-centralized services no bone grafting procedures were included. (b) To evaluate and compare the outcome of early bone grafting procedures included in a centralized treatment regime with the outcome of a noncentralized treatment approach in which no bone grafting operation was included.
Materials and methods
The material comprised in total 86 lateral cephalometric radiographs; 43 of them were of Greek Caucasian children and 43 of Swedish Caucasian children, all exhibiting unilateral or bilateral total CLP malformations. More specifically, the samples studied were as follows.
(a) The Greek sample consisted of 30 boys and 13 girls ranging in age from 4 to 19 years, randomly selected from those attending the Cleft Lip and Palate Clinic of the University of Athens. The selection was stratified for age and sex so as to obtain a reference group with all ages between 4 and 19 years, represented in a balanced proportion.
Sixteen boys had bilateral cleft lip and palate (BCLP) and 14 unilateral cleft lip and palate (UCLP); of the 13 girls, four had BCLP and nine UCLR All lateral cephalometric radiographs were taken when each one of the above patients attended the Cleft Lip and Palate Clinic to be examined for the first time. Treatment procedures that had been performed up to that time included various operations for lip and palate closure, but not bone grafting; also, minimal orthodontic attempts were made, but they were usually repeatedly discontinued and had no co-ordination whatsoever with the surgical procedures performed.
More specifically, it was mentioned in the history of some of the Greek patients that they had some type of removable appliance in the mixed dentition stage. However, no comprehensive orthodontic treatment was ever undertaken, and there was no follow-up or time matching with other therapeutic procedures.
(b) The Swedish sample was selected as follows. For every Greek patient, a reciprocal identical patient was selected from the files of the patients undergoing centralized treatment at the Cleft Lip and Palate Clinic of the Orthodontic Department of the Karolinska Dental School. Selection was based on strict matching criteria which included sex, age, and identical type of cleft. Classification of clefts was undertaken according to Fogh Andersen (1967) and only patients presenting complete clefts were included in this study. For the parameter of age, no more than 3 months difference was allowed for every pair of corresponding Greek and Swedish children. Therefore, the Swedish sample also comprised 30 boys and 13 girls, identical to the Greek sample as far as sex, age, and type of cleft were concerned.
The Swedish sample selected in this way was used asa control group, comprising children undergoing various stages of treatment as well as, young adults after completion of the planned treatment regime. Hence, a comparison of the total range of results was possible because all the stages of treatment as well as the final outcome were represented in the sample.
The treatment regime applied to the centralized Swedish patients was as follows.
Before January 1984
At birth, the patient was hospitalized for 6 months while the position of the jaw segments was corrected by pre-operative jaw orthopaedics and traction of the nasal septum. At 6 months, primary bone grafting was performed in the cleft area. Lip surgery at 3 months and closure of the soft palate and/or of the hard palate at 18 months. Orthodontic treatment followed between 5 and 10 years of age, and secondary bone grafting in the cleft atea at 10-11 years when needed, before the eruption of the canine. Orthodontic treatment, ir necessary, continued to 20 years of age.
After January 1984
Lip surgery at 3 months and closure of the sofl palate and/or of the hard palate at 12 months. Orthodontic treatment between 5 and 10 years of age. Bone grafting in the cleft area at 10-11 years, before the eruption of the canine. Orthodontic treatment, ir necessary, to 20 years of age.
Evaluation according to age
Furthermore, on the basis of the date of birth of the Swedish sample, the two samples were divided into two subgroups as follows.
1. Those born after January 1984 and ranging in age from 4 to 10 years. The Swedish sample belonging to this subgroup was not submitted to any bone grafting procedures because early bone grafting in Sweden was discontinued at the end of 1983; since which time secondary bone grafling is performed only at 10 years of age. 2. Those born before 1984 and ranging in age from ll to 19 years. The Swedish sample belonging to this subgroup had received an early bone grafling operation, performed usually at age 6-8 months.
Of these two subgroups, only the UCLP cases were compared, as the numbers of BCLP were small. All cephalometric radiographs were digitized, magnification corrections were made, and the landmarks shown in Figure 1 were used to create plots of tracings, linear and angular variables as follows. 
Method error
Intra-observer error was calculated for all variables on 16 randomly selected Greek children by double measurements. The method error was calculated using the following formula according to Dahlberg (1940) :
where 8 is the error of measurements, d is the double determination difference and N is the number of double determinations. The variance 82 in per cent of the total variance SD 2 for the different variables was calculated.
The variance of the intra-observer error was 0.06 -0.6 per cent of the total variance for the different variables used. This indicates a satisfactory degree of accuracy in duplicating measurements. The error of the method was of little importance compared with the biological variation.
Statistical methods
Means and standard deviations were calculated. The differences between group means were tested for significance with Student's t-test. Significant differences were P< 0.01. Mean plots of tracings were computed for some of the groups.
Results
The results of this investigation are presented in Tables 1-7. Table 1 shows the comparison between the total Greek and the total Swedish sample for the 16 variables measured. Out of these 16 variables, the variables NSL/NL, NL/ML, UL prominence, subnasal angle (Subn), UL inclination, UL-E line and UL height showed a highly significant difference (P< 0.001). These differences show that the Swedes had a smaller inclination of the maxilla to the anterior cranial base, a larger inclination of the mandibular plane, more lip prominence, a less obtuse subnasal angle, more upper lip labial inclination, a less retrusive upper lip to E-line, and increased lip height.
The variable ils/NSL showed a significant difference (P < 0.01), revealing a greater labial inclination of the upper incisor to NSL for the Swedes.
The variables sn-pm, sn, sn-gn showed an almost significant difference (P < 0.05), revealing a tendency for the Swedes to have a smaller maxilla, a shorter upper facial height, but a larger lower facial height. Tables 2 and 3 show the comparisons between males and females in every group, in order to reveal any sexual dimorphism present in the two groups. The differences found in both the Greek and the Swedish group do not support such dimorphism and, therefore, in subsequent cornparisons, both males and females were combined in the respective groups. Table 4 shows the comparison between all the Greeks and all the Swedes presenting UCLE Highly significant differences (P < 0.001) were seen in variables NSL/NL with lower values for the Swedes, and NL/ML and UL prominence, with higher values for the Swedes. Variables sn and Subn angle showed significant differences, revealing shorter upper facial height and smaller subnasal angle for the Swedes. The differences in the variables ils/NSL and UL inclination were almost significant and revealed a tendency for the Swedes to have larger values for these measurements. Table 5 shows the comparison between all the Greeks and all the Swedes presenting BCLR Highly significant differences were observed in the variables UL prominence and UL height, with larger values for the Swedes. Also, the variables UL inclination and UL-E-line showed signifi- *P < 0.05; **P < 0.01; ***P < 0.001.
Owing to the fact that there has been a change in the treatment regime for the Stockholm group since January 1984, subgroups according to age were formed and the UCLP patients were further compared. *P < 0.05; **P < 0.01; ***P < 0.001. the anterior cranial base anda smaller subnasal angle. Near-significant differences were seen in the variables NL/ML, sn, UL prominence and UL inclination, showing a tendency for the Swedes to have a larger anterior lower facial height, a shorter upper anterior facial height, a larger upper lip prominence and a smaller subnasal angle. Table 7 shows the comparison between the UCLP Greeks and Swedes who were born before 1984 and their age ranges from 11 to 19 years. Significant differences were seen in the variables NSL/NL and sn, with the Swedes showing a reduced inclination of the maxilla to the anterior cranial base, and a shorter upper anterior facial height. There were almost significant differences in the variables NL/ML and UL prominence, showing a tendency for the Swedes to have a larger anterior lower facial height, anda larger lip prominence.
Discussion
In an effort to improve the treatment approach to CLP patients, the outcome of treatment regimes applied in various centres has been studied in the past by many investigators.
The intention of this cephalometric study was to compare the outcome of a centralized treatment regime with that of a non-centralized approach. Also, further elaboration of the results mentioned above was attempted by studying the outcome of a randomized treatment approach that did not include any bone grafting procedures as compared with a centralized treatment approach that included initially early bone grafting performed at 6 months of age.
The material in this study comprised two major groups, one randomly selected from the patients attending the Cleft Lip and Palate Clinic of the University of Athens, and the other from Swedish patients, used as a control, strictly matched to the Greek group by age, sex, and identical type of cleft.
Comparison of the two groups was undertaken in total and in two subgroups divided according to age, taking into consideration that patients born in the Stockholm area after January 1984 did not receive any primary bone grafting procedure. In comparing the total Greek group with the total group of Swedes, the significant differences showed a better lip configuration of the Swedes. The values of the measurements related to upper lip prominence, subnasal angle, upper lip inclination, and length were consistently better for the Swedes.
Although it is well documented in the related literature that there is a strong multifactorial aetiology for the end results of treatment in CLP patients (Friede and Johanson, 1982; Figueroa and Polley, 1993) , it should be emphasized that in the groups compared in this study, there were two distinct parameters that were totally different, i.e. (a) while the Greek children's treatment was carried out by plastic, paediatric and oral surgeons, and ENT specialists, the Swedish children's operations were only carried out by plastic surgeons, most probably applying a more advanced surgical technique, and (b) while the Swedish children were followed up in a co-ordinated team approach, this was not the case with any of the Greek children studied.
On the other hand, the Greek group showed a significantly larger upper face height in
comparison with the Swedes. This can be attributed to ethnic differences and other factors. However, the effect of the surgery performed in the Swedes should not be overlooked as almost half of the children in the group of Swedes had been submitted to early bone grafting procedures. As was found in earlier studies, this procedure can have an adverse effect on the vertical growth of the maxilla (Brattstr6m and McWilliam, 1989; Brattstr6m, 1991) . In order to increase the homogeneity of the groups studied, the UCLP patients were compared asa separate group from the BCLP patients. The results of these comparisons were quite similar to those obtained by comparing the total groups. More specifically, the measurements again revealed a better lip configuration for the Swedes, but a definite tendency for a shorter upper anterior facial height anda larger lower anterior facial height as compared with the Greeks. The overall differences in these groups are also seen in superimposition of the mean plots (Figures 2 and 3) . A characteristic finding from these plots is the severe anterior crossbite seen in all the Greek samples. This finding could be attributed to the lack of centralized treatment for the Greek group, which in turn might be the (1991) and Brattstr6m (1991) , when early bone-grafted groups were compared with a group that had no bone grafting. They concluded that the more favourable vertical facial proportions of the latter group could be explained as being due to the inhibited anterior maxillary growth in height in the primary bone-grafted group. Since the Greek group had no bone grafting procedures, there was no inhibition of the anterior maxillary growth.
One of the major conclusions of these investigations was that treatment regimes without bone grafting to the alveolus seem to be more favourable for maxillary and mandibular development, while primary bone grafting has a disturbing effect mainly on maxillary anterior height (Brattstr6m, 1991) .
In this respect, the differences between the subgroups aged 4-10 and 11-19 years, when the UCLP Greeks and Swedes are compared, are of interest. This is because of the different regime applied for the Swedes between these two age groups. As mentioned earlier, in the children aged 11-19 years, early bone grafting was undertaken and this seems to have an effect mostly on the vertical growth of the maxilla. This finding is in agreement with those presented by Larsson and Nilsson (1983) . The difference between the Greeks and Swedes for the upper anterior facial height (sn) was significant for the ages 11-19. In comparison, for the children 4-10 years of age who had not received early bone grafting, the difference in this measurement was almost significant. These differences are also seen in the superimposition of the mean plots of the two subgroups (Figures 4 and 5) .
Conelusions
This study has revealed the following.
1. Many differences in facial and dental cephalometric findings between CLP children receiving a centralized treatment approach, as compared with those treated randomly and non-centralized, were significant. The Swedish group tended to show better cephalometric values throughout all the age groups. These findings could be attributed to factors involved with the co-ordination of services in a centralized regime; however, the variables between the groups are too great to draw definite conclusions. 2. Early bone grafting did not seem to be a positive factor in the centralized regime in comparison with the absence of bone grafting in the non-centralized regime.
